Although the efficiency of label placement algorithms has been studied extensively, few studies considered the influence of the label designs on the efficiency of map readers. Labels are one of the most important elements on the map as they can provide more information than other symbols can. The design of the labels does have to stress the theme, shape, and functionality of the associated objects, which results in a more efficient interpretation of the map content by the user. How the label designs can enhance the map readers' efficiency (and thus the quality of the maps themselves) is the main objective of this study. A user study was conducted in which the participants were asked to locate a target label on a map. Different label designs were implemented across the trials. The participants' reactions times were registered to measure their efficiency and statistically analysed using a one-way ANOVA. Two different users' characteristics were considered: gender and expertise. Related to the size, shape, orientation, and texture of the labels, a number of significant differences (P<0.05) and trends were located. Differences in efficiency between males and females, on the one hand, and between novices and experts, on the other hand, were also described statistically. Consequently, recommendations can be formulated regarding the design of labels in order to obtain more efficient maps, keeping in mind the map users' characteristics.
INTRODUCTION
Cartography comprises a systematic symbolization of the features in the environment, nevertheless the addition of labels is crucial to finalize the cartographic product. Gerber (1981) stressed the importance of labels by identifying three subsequent levels for a successful cartographic interpretation ranging from the simplest to the most complex: the design according to the shape of depicted features. To investigate the influence of the labels' shape on screen map readability, Feldmann and Kreiter (2006) conducted a controlled test on three sans serif fonts (Arial, Univers, and Frutiger), but they found no significant difference between the readability of the three of them. Before that, Arditi and Cho (2005) investigated the legibility of serif and sans serif fonts on a plain text and concluded that serif fonts is slightly more legible than sans serif fonts. The readability of labels is expected to be affected by the typographic design (van den Worm, 2001: 87-107) . He proposed that bold typography could improve readability but this may clash with desirable perception characteristics. Ever since, no empirical proofs supported or disapproved this proposal.
Map Usability Testing
The development of the cartographic products was combined with a growing interest of assessing their usability; including map effectiveness, map efficiency, and map satisfaction (Faulkner, 2000) . The usability of interactive mapping tools was tested by Andrienko et al. (2002) where they tested the tool learnability, memorability, and user satisfaction. Their study concluded that users were able to adopt the new ideas for map interactivity and manipulability. Nivala et al. (2008) tested the functionality and the features of web mapping sites, they found out some usability problems related to search operation, user interface, map visualization, and map tools. To avoid such problems they suggested some design guidelines for web mapping design. Effectiveness of map design methods were tested by MacEachren (1982) when he examined the effectiveness of both choropleth maps and isopleth maps for direct data acquisition and pattern memory, exploring the role of complexity in their design. He concluded that the isopleth maps are more effective in the term of memorizing general pattern. The design variable were also tested by Garlandini and Fabrikant (2009) , they reached empirical results suggesting that size is the most efficient and effective visual variable to detect changes under flicker conditions and orientation proved to be the least efficient and effective visual variable among size, hue, value, and orientation. Users' preference (satisfaction) of label design associated with point and areal data was tested by Deeb et al. (2012) . They applied Bertin's (1970) visual variables on labels and investigated the users' preference towards different label designs and concluded some aesthetics design criteria. In addition to that, they indicated significant differences between user groups which were tested: novices vs. experts and females vs. males.
Bearing in mind that the aesthetics of the label design, tested through users' preference, does not always reflect an optimal design. The main goal of a cartographic product is communication: to get a message across as efficient as possible. With efficiency, the facility with which a user can interpret the content is meant. Therefore, it is crucial to complete the aesthetics measurements with information about the efficiency of certain label designs towards different map users. In order to measure the efficiency with which the map content is interpreted, reaction time measurements are often used. The latter issue is the main concern of the user study described in this paper.
Quantifying users' performance can be done either by the numbers of achieved tasks or the time user takes to complete specific task (Nielsen, 1993) . Measuring reaction times (RT) is often used to answer questions regarding the users' cognitive process. A fundamental method to measure performance is measuring objective time to complete a task (Rubin and Chisnell, 2008) . Measuring reaction times does not only reflect the mental processing speed, but is also linked to how fast the information is retrieved. The users reaction times consist out of the total time needed to execute an assignment including the cognitive processes linked to it: analysing, storing, recoding, and subsequently using the raw data. In this paper the users' reaction time to find a certain label on a map, linked with a number of label designs, is used as a measurement of their efficiency. The time consumed to find the target labels reflects the effect that different label designs have on the users' efficiency to read the map contents. Typically users pass by four stages to locate their targets. First stage is identifying the target, then memorizing the name, third is to adjust the typography of the target to the typography used in the map and finally searching to find the target. The structure of the study ensures that all users can pass through these stages without any interfering elements that could cause a bias to the results. Due to the fact that user characteristics should be captured and taken into account during the design (Haklay and Nivala, 2010) , the study has both a between-and within-user design as the efficiency of different label designs were tested, considering different user characteristics (gender and expertise). The design of the user study is described in detail in the next sections.
STUDY DESIGN Participants
Two types of user characteristics are studied in the experiment, gender and expertise, which is reflected in the selected participants. The novice group included 25 participants with an average age of 16.4 years. This group consists of pupils at the secondary school level and, consequently, with no previous training in cartography. The expert group consisted of 25 participants who work with maps on a daily basis and have at least a master's degree in geography. The average age within the expert group was 29.5 years. Of the 50 participants, 25 were female and 25 male. The average age of both females and males was 23.
Task and Stimuli
A series of forty maps was presented to each participant in an online questionnaire. Both areal and point data were integrated in the map design, represented by thematic and topographic maps. Two examples of such maps used in the experiment are illustrated in Figure 1 . For each map the participants had to locate a target label in the map image. They were instructed to click on the label in the map image when it was found, which resulted in a reaction time measurement (time interval, in milliseconds, between the display of the map and the mouse click). After the mouse click, a new map and new target label was displayed. These instructions were formulated on the first screen of the test. After the completion of the forty maps, the participant had to fill in a post study questionnaire. Gender, age, level of expertise, and other personal characteristics were registered in this questionnaire.
The target label was displayed above each map and was depicted in a neutral font (OCR A Extended) that was not used in the map image itself. The length of the target labels was kept constant: 6 or 7 letters. The names were carefully chosen regarding their general shape, taking into account, among others, their cap height, x-height, and ascenders. The location of the target label within the maps was chosen carefully, based on eye movement analysis from Ooms et al. (2012) . Visual search strategies can also vary between users as Lleras and Mühlenen (2003) clarified. They discovered that different search approaches were followed. The search strategies were divided into either a systematic approach, as users geometrically scanned the map (top to bottom, bottom to top, right to left, and left to right), or an intuitive approach as the users randomly searched the map image. In order to level out these search approaches, target labels were distributed equally on all direction and covered the four corners (see Figure 2) . Labels design on the map varied in size, shape, orientation, and texture, which were applied individually or combined. An extensive explanation of these visual variables can be found in the work of Bertin (1970) and their application on map labels was described by Deeb et al. (2012) . Fictive labels were placed on the map to assure that participants would not recognize the location. This could bias the results due to previous knowledge: a user can retrieve the position of a label much faster if he is familiar with the region. To avoid biases in the measurement due to resolution and size differences, all participants completed their test on a flat screen with a 1280x1024 resolution. The latency of mouse registration time and the software registration time were taken into account. Furthermore, the test was run on hardware with similar properties and presented in the same browser (Google Chrome). Each map had a similar size (about 350 KB) to ensure equal loading times of it. Each participant followed the same order of maps in a sequence that lasted 10-15 minutes. The same label was never asked more than twice and the studied variables were presented as such that maps related to the same variable were not presented directly after each other.
RESULTS AND DISCUSSION

Data
All data were collected through an online questionnaire and stored in a database. However, not all participants completed the questionnaire until the end, and consequently, no personal characteristics could be gathered. In order to assure the consistency of the dataset, all incomplete records were removed from the database. Furthermore, out of 2000 measurements 54 outliers were detected in the reaction time measurements. All these outliers were larger than the mean value plus two times the standard deviation (M+2 SD; indicating the limit of the 95% confidence interval).These outliers could be explained by distractions of the participant during the experiment. If the participant is distracted at a certain point, the reaction times would show a steep increase. However, these values do not contribute to the goal of our research and they are a cause of distortion in the complete dataset. As a consequence it was decided to remove these outliers from the dataset. No outliers less than [M-2 SD] were found which support the theory of participant distractions related to the other outliers.
Size of Labels
Using Arial font, four label sizes were integrated in the test: 8, 10, 12, and 14 points. In addition to that, a bold typography was applied to the previous label sizes, which even enlarges the characters. The users' reaction time measurements were collected and a one-way ANOVA test was applied to both groups of gender and expertise. In order to get an overview of the mean values and distributions of the registered reaction time, Figure 3 illustrates the box plots of each category and group. From this figure it can be derived that the reaction times do vary between the user groups, however no systematic trend can be observed for the four different sizes. The shape of the box plots represents the range of reaction time observations and it can be noticed that the range of the reaction time measurements related to a normal font was larger than these related to a bold font. This remains true for both gender and expertise sub-groups. related to the labels' size, boldness, and user groups Table 1 lists the mean reaction times (M) and associated standard deviations (SD) for males and females, related to the different label sizes. This table shows a trend in the reaction time measurements related to the bold and normal design of labels: both user groups were numerically faster in finding the labels with a bold design in comparison to the normal label design. A one-way ANOVA test on reaction time measurements of normal size vs. bold size for gender (males vs. females) demonstrates this difference is highly significant (F=13.600, P=0.002). Table 1 also indicates decreasing reaction times when larger labels sizes were used for the males. However, the labels with size 12 points in bold caused a deviation in this trend.
In the females user group, more deviations from this trend were observed. A one-way ANOVA shows that the males' and females' reaction time measurements were very similar: only the reaction times related to locating labels with a size of 14 points (normal) were significantly shorter for the males (M=6354 ms) than females (M=10566 ms). As only one value near to significant difference demonstrate the variation between the males and females for the size 8 bold. The most efficient label size seemed to correspond to bold 14 points for the males (M=4873 ms) and bold 10 points for the females (M=4794 ms). The results, listed in Table 3 , present an overview of the mean (M) reaction time measurements and standard deviations (SD) for the novices and experts. The last two columns show the results from the statistical comparison between the two groups of users, using a oneway ANOVA. This table shows a similar trend as with the males and females: all users (novices vs. experts) could find bold labels faster than normal labels. Furthermore, this difference can be considered highly significant (F=10.670, P=0.006) . This means that the bold design of labels was more efficient than the normal design towards these different user groups. Furthermore, the results from the ANOVA test revealed a similar level of efficiency between the two groups of users. However, two significant differences were measured between both user groups. Novices could locate the labels with a size of 8 points (normal) much faster (and thus efficiently) than the experts. In contrary, the experts could locate the labels with a size of 12 points (normal) more significantly efficient than the novices. The novices considered the bold labels with a size of 14 points as the most efficient design (M=5532 ms), however only one test showed a near to significant different value with a size of 10 points was noted (M=5594 ms). The experts could locate the labels with the latter design (bold, 10 points) most efficiently (M=4516 ms). The experiment indicate that all users groups have a significant better performance when using bold size as their reaction time measurements were significantly less than those of normal size measurements. Matching reaction time measurements to the four tested font size did not show any systematic trend to predict the efficiency according the increase or decrease of font size. Nevertheless, it showed typical cases where both groups agreed with font size (both point size and boldness) and other cases of disagreement. Variations in size correspond to variations in performance according to both the gender group and the expertise group. The four tested size of Arial font (8, 10, 12, and 14) showed different trends but what is interesting about these trends is that all comparisons agreed on more efficient performance for bold design in the four tested sizes. In addition to that, the bold design did not witness any significant difference for the different point sizes and the different sub-groups. This results agrees with van den Worm (2001) who suggested that bold typographic design is more readable than the normal typographic design. In addition to that, it also contributes to what Deeb et al. (2012) presented in their research of users' preference towards label design as they found out that bold size design is more preferred than the normal size design.
Shape of Labels
The shape of label is mainly determined by its font: its typeface at a certain size. Theoretically, the world of shapes is infinite, which thus hold also true for fonts (Bertin 1970) . In this infinitive amount of fonts, different families can be identified, from which 'serif fonts' and 'sans serif fonts' are two of the most important ones. The efficiency of these two font families was tested using two of its most used (and known) typefaces, namely Arial (sans serif) and Times New Roman (TNR, serif). Both fonts were presented at a size of 10 points (normal) and on a blank background to avoid any disturbance of the surrounding elements and influence of colours on the user's cognitive load. Table 3 lists the mean (M) reaction times of the males and females and Table 4 lists the mean reaction times of the novices and experts. The last two columns of both tables contain the results of the ANOVA tests between the sub-groups. These tests indicate that the efficiency with which the labels were located is similar in all user groups. Only one value near to significant difference was detected between novices and experts for Arial font. F=4.238, P=0. 176) . Both the between-and within-user reaction time study agreed on the efficiency of utilising serif and sans serif fonts. Further designs of serif and sans serif fonts on coloured backgrounds were undertaken to demonstrate the influence of case style variation on users' efficiency of both Times New Roman and Arial fonts: all lowercase, only first uppercase, all uppercase. The results of these six different designs are depicted in Table 5 (males vs. females) and Table 6 (novices vs. experts).
In both tables, the reaction time measurements seemed to be rather similar between the two user groups. Only one significant difference could be detected between males and females: females could locate the labels in the 'First letter uppercase, Arial' design significantly faster than the males (F=6. 155, P=0.017) . No general trend could be observed between the use of the Arial and Times New Roman font regarding the efficiency of the users. However, one remarkable trend was noticed in the 'all lower case' design. The largest reaction time measurements for all user groups were registered with the Times New Roman font, whereas the smallest reaction time measurements were linked with the Arial font. This would mean that this design is the least efficient when the Times New Roman font is used, and it is at the same time the most efficient when the Arial font is applied. The expertise group showed two values near to significant when ANOVA test was applied to test the significant variation between the user sub-groups. Both values were recorded in the category of all letters lower case. For TNR font novices (M=10491ms) performed the task faster than experts (M=14342 ms) and this was near to significant difference (F=3.695, P=0.061).For Arial font experts (M=5844 ms) performed the task faster than novices (M=6976 ms) and this also was near to significant (F=3.060, P=0.087). To obtain general conclusion about the efficiency of user groups towards the two fonts for the described design, a one-way ANOVA test was used to describe statistically the efficiency of TNR and Arial. The gender sub-groups showed no significant difference in their reaction time measurements of TNR and Arial in the three described case-style (F=0.952, P=0.352) and so did the expertise sub-groups (F=0.819, P=0.352). Notwithstanding its general character, the results reported here would seem to indicate that the efficiency of the studied font family (serif, sans serif) did not affect the user reaction time measurements. However, the case styling of the labels in combination with a certain font family did show a significant influence on the user's efficiency between males and females. It is critical to establish rules for the shape design efficiency spatially when the design is used for different function. this topic was researched thoroughly preference wise by Deeb et al. (2012) when they tackled the case style, they concluded that 70-80 % of users preferred Arial font over Times New Roman. The participants' efficient performance on Arial contradicts Bartz (1970a) , who suggested applying typographic findings that have been reported in the non-cartographic literature. Because this result disagree with Arditi and Cho (2005) who concluded from their experiment on plain text that serif fonts are more legible than sans serif fonts.The result considering the efficiency of case style could be explained as Peterson (2009) demonstrated; it is easier to read the lowercase letters because they have different height and thus different shapes, unlike the uppercase letters which all have the same height and makes the process of distinguishing letters longer.
Orientation of Labels
The orientation of the labels on a map can be considered at two levels: orientation of the whole label and orientation of the characters within the label. Studying the first level, labels were placed according to three approaches. First approach (Horizontal) considers placing all labels horizontally. The second approach (Tilted) implies placing the label under an angle, based on the shape of the object. In this case, label will stress the general shape of the object, as the labels are placed along its main diagonal. The third approach (Mixed) gives a higher priority to horizontally placed labels. Only when this is not possible, the labels will be tilted. These three types of label orientations were integrated in the test. The results of the mean reaction time measurements (M) and the statistical comparison between the different user groups are presented in and Table 7 (males vs. females) and Table 8 (novices vs. experts).
In the gender comparison, one significant difference was detected, related to the horizontal orientation of the labels (F=5.685, P=0 .021). Females (M=6768 ms) could locate these names faster (and thus more efficiently) than the males (M=9785 ms). In the case of the novices vs. experts comparison, also one significant difference was detected but this time for the tilted approach (F=6.314, P=0 .015). The novice participants (M=8428 ms) seemed to be able to located the tilted labels more efficiently than the expert participants (M=14868 ms).
No systematic trend could be observed in the data. Females and novices were numerically faster in locating the horizontally placed labels than with tilted and mixed orientation. However, the males and experts showed little difference in the mean reaction times between the horizontal and tilted orientation, and a larger difference with the mixed approach. However, none of the mean reaction times pointed to the mixed design as the most optimal label orientation (in terms of efficiency).
Within-users analysis and under the experiment condition, using one-way ANOVA did not show any significant difference of the reaction time measurements of the orientation design for both gender group (F=3.063, P=0.188) and expertise group (F=1.678, P=0.324) . However, it would be interesting to extend this work to cover different functions of the orientation placement. This result agrees with Garlandini and Fabrikant (2009) as they found that the visual variable orientation proved to be the least efficient and effective visual variable. The three orientations did not cause any significant difference between the users sub-groups of expertise and gender. The trend of user performance in reaction time tasks agrees with the trend that Deeb et al. (2012) introduced, when they measured users preference towards the orientation of label design. Horizontal orientation was the most preferred orientation over the tiled and mixed orientation When considering the second level of label orientation, the individual characters are tilted. This is achieved by using an italic (Arial) font. The results of the normal font (straight), are listed in Table 1 and Table 2 , and with those presented in italic are listed in Table 9 and Table  10 . In order to obtain a structured overview, the box plots of these measurements are depicted in Figure 3 . From this figure it can be derived that the mean reaction times are systematically higher when a label in a straight font had to be located. The mean reaction time measurements for the gender sub-groups indicated that labels in the italic design could be located significantly faster than in the straight design (ANOVA, F=21.549, P=0.000), and thus more efficiently. Similar results were found for the expertise sub-groups (ANOVA, F=15.841, P=0.001) . This could be due to the attraction that italic causes as it is not the typical design of labels and usually used to make distinction of thematical purposes. Using Arial font, four italic sizes were tested using ANOVA, which indicated no significant difference in both gender and expertise groups (see Table 9 and Table 10 ) as (P > 0.05). A trend was noticed; for the smallest size (8 and 10) males were faster than females meanwhile females were faster for the larger size (12 and 14). Novices were faster for the smallest size 8 and experts were more efficient than novices for the larger sizes (10, 12, and 14) . Only one value near to significant was recorded and it was for size 10 italic in the expertise group F=2.904, P=0.095) . As italic showed significantly better users performance, it could be used as a powerful element to indicate importance of some map elements. 
Texture of Labels
The design of the labels' texture has a wide array of choices as they are based on a combination of visual variables (Deeb et al., 2012) . Using textures, different categories of labels can be visualised by combining different label designs (one design for each category). These categories might correspond to different hierarchic levels in the labels (e.g. city vs. village) or functional classes (rivers vs. roads). Hierarchic levels can be presented by variations in the labels' size. In this study, three consecutive sizes were used (12, 10, and 8 points) to present three levels of hierarchy. Size of 12 points and 10 points were used to present two levels of hierarchy. Both levels of hierarchy were presented in a Times New Roman (TNR) and an Arial font. In Table 11 , the mean (M) reaction time measurements for the males and females users are listed, together with their mutual statistical comparison using ANOVA. Table 12 displays these results for the novice and expert users.
The lowest reaction times were linked with three levels of hierarchy in Times New Roman. However, these measurements did not deviate much from these linked with the Arial font. Larger deviations were found between the designs with respectively two and three levels of hierarchy. Longer search times were registered when only a '2 Levels' hierarchy was depicted. One exception on this was the mean reaction time measurements of the novices for locating labels when a '2 Levels' hierarchy was depicted in an Arial font. This latter combination resulted in a mean search time which was rather similar to the one of the '3 Levels, TNR' label design. This was not the case within all other user groups. One significant difference was located in the group of expertise for the '2 Levels, Arial ' (F=6.982, P=0.011) when novices performed significantly faster (M=7768 ms) than experts (M=13029 ms).
A one-way ANOVA test showed a statistical difference between both categories (2 Levels vs. 3 Levels) when males and females were considered (F=10.196, P=0.019) . However, there was not any statistical difference between both categories when expertise groups were considered (F=2.628, P=0.156) . The gender group indicated that the labels in the 3-levels design could be located more significantly efficient than in 2 level design (see Table 11 ). Table 12 shows that there is no trend to the expertise sub-groups reaction time measurements which indicates the need for further research in this domain. No systemic trend was detected for the influence of complexity on users' efficiency. But for the gender subgroups. There was a trend addressing the role of functional complexity; the higher the complexity (3 level), the more efficiency the design is. This result disagree with MacEachern (1982) conclusion on the influence of complexity effectiveness wise on data direct acquisition, considering isopleth and choropleth symbolization methods. Because he found out that no significant difference of users performance towards the two symbolization methods. 
CONCLUSIONS AND FUTURE PERSPECTIVES
The efficiency of map labels involves much more than creating legible labels. In addition to the optimal label placement, the functional design of the labels should be provided (Fairbairn, 1993) . Four types of label designs were included in a user test, which are used to indicate thematical, hierarchical, and shape of the cartographic information (Deeb et al., 2012) . Comparing the reaction time measurements for both groups, bold size does not carry any significant difference for both gender and expertise group. However, a trend was noticed here: all users could locate the labels more efficiently when they were presented in bold as opposed to not-bold (normal). The efficiency of the users across the different groups seemed to be very similar, from which it can be concluded that the design of the labels should not be made for each user group specifically. However, generally speaking, all users seem to be able to locate names more efficiently when the size of the labels (in points) increases. This can be explained by the fact that the labels will become better readable with a larger size. This is compatible with the general rule that van den Worm sat (2001) saying 'text to be rasterised should not be smaller than 10 point'. Thus, it is not recommended to use the size 8 point for the mentioned reasons. What is interesting about bold size is that it proved its efficiency over the normal size for both groups. Using bold size shows significantly faster reaction time than the normal size for gender group and so do for the expertise group. In addition to that, the findings recommend the use of bold as it was significantly more efficient than the normal size. This also corresponds to what van den Worm suggested (2001) of using bold font. Furthermore, it also matches the findings of Deeb et al. (2012) as they concluded that the use of bold font is the preferred use over the use of normal font. It should be noted that changing the font changes the type size (van den Worm, 2001:87-107) , therefore these results are limited to the use of Arial font and could be extended to cover the sans serif font family based on Feldmann and Kreiter (2006) exploratory conclusions.
Variation in label shapes does not indicate any significant difference of using serif and sans serif font. In addition to that, there is no significant statistical difference between males vs. females and novices vs. experts except for the gender study of Arial first letter upper case. It is noteworthy that the results are more consistent when only one case-style is used. Although these results do not fully solve the arguments about the use of label shapes, it leads to a coherent description of serif and sans serif design when users' characteristics are paired in mind.
Orientation variable shows a significant difference located in the gender group for the horizontal orientation (females were faster). In addition to that, the reaction time indicates a significant difference in the expertise group for straight orientation (novices were faster). Whereas no significant difference was detected for the mixed orientation in both gender and expertise study. The orientation of the label forming letters is expressed by italic. The use of the four sizes with italic do not show any significant difference in both gender and expertise groups. But it proved significantly its efficiency over the use of normal size and this could be explained by the attraction that the italic cause to the map users.
Hierarchical and thematical functions were used as a guide to design texture. Only one significant difference was deducted for hierarchy designs which use two level of hierarchy and Arial shape. When comparing the two designed hierarchy systems using ANOVA test, it shows that the hierarchy group composed of three levels is significantly more efficient than the hierarchy of two levels for the gender groups, meanwhile there is not any significant difference of both hierarchy when studying the performance of expertise group. When comparing these results with what Deeb et al. (2012) presented, it worth mentioning that users always prefer the use of two levels of hierarchy. However, this (exploratory) study may offer some insight into adequate hierarchy presentation in term of users' efficiency. Further analyses need to be undertaken to indicate the optimal hierarchal design for different labelling purposes. These conclusions can be employed when designing web sites with cartographic product or web sites for cartographic use. If the web site is open to all visitors, designers shall avoid using the variables in which significant differences between users were located. They can use variables where results were more consistent such as bold and italic. For more efficient design, designer can customise a log in to the user interface to determine users' characteristics such as gender and level of experience. Consequently, they can use the most efficient variable for each function and group as described earlier. This can also be employed when designers know the audience characteristics; such as making maps and atlases for research use where they can use the results of expert reaction time which indicated the most efficient variable. Such products can also help students at schools by making maps for gender differences.
Future work of tracing the performance of map audience according to the label design variation is a crucial for both the map users and the efficiency of labels. Different age group response to label design will be studied as well as different map use which seems crucial to accomplish this work. In addition to that, labelling linear features and the properties of their design will be tackled. Furthermore, the efficiency of other alphabetical systems such as Arabic and Chinese will be studied and thus, a comparison with the Latin design finding could be made. Moreover, the visual variable of colour and value will be involved in label design with a suitable map use and suitable labels' function.
